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ABSTRACT 
 In recent years, with the rapid development of urbanization in China, pile 
foundation is extensively applied in the construction of tall buildings, heavy-duty 
factory buildings, bridges, docks, offshore oil production platforms, etc. As a 
foundation type which has the characters of large bearing capacity and small amount 
of settlement, pile foundation can directly transfer the load of superstructure to the 
stable soil layer in the deep level of the earth, hence the settlement of foundation and 
the differential settlement of building will be reduced largely. Because of this, pile 
foundation is extensively applied in earthquake region, soft soil region, expansive soil 
region, frozen soil region, etc. With the tremendous promotion and application of pile 
foundation, problems resulting from the quality of pile foundation become more and 
more. On the one hand, since pile foundation is a type of structure hidden under 
ground, the quality defects (such as necking, fracture, soil inclusion, dregs, etc.) are 
very common. On the other hand, the quality of pile foundation will directly affect the 
stability of superstructure. As a result, the quality testing of pile foundation is required 
for the purpose of discovering problems and hence preventing construction distresses. 
As the those reasons mentioned earlier, the quality testing of pile foundation using 
effective methods and hence preventing construction distresses attracts more and 
more attention. 
At present, because of its advantages of simplicity and quickness, low strain 
reflected wave method occupies most part of market of integrity testing of pile 
foundation. On the basis of previous tests, by comprehensive comparison, the 
damping parameters of soil around pile body are used to fit equations. Then, the 
reflection coefficient and traveling time are deduced by theoretic analysis. After this, 
the synthetic velocity waves which contain arbitrary defects are simulated by the 
combination of the damping of soil around pile body and the model of multiple. 
Accordingly, the transmission law of stress wave in pile body becomes clearer. In the 
process of the inversion of velocity waves which affected by penetrance and multiple 
reflection, the reflection coefficient and the corresponding arrival time at all the 
reflection interfaces can be gained precisely by identifying the arrive time and 
amplitude of the first stress wave at each time only. Consequently, the change law of 
wave resistance and its corresponding depth may be gained. This paper compares 
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this paper is feasible. Hence, it will have extensive applicable prospects in the 
construction of tall buildings, heavy-duty factory buildings, bridges, etc. This method 
has been applied in the integrity testing of pile foundation tentatively now, and in the 
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